at either end of a bow echo, which sometimes can lead to tornado formation.
 Carbon Sequestration -the storage of carbon dioxide from the atmosphere into various geological and oceanic (missing something Jesse?) into stored carbon  Cholera -any of several diseases of humans and domestic animals usually marked by severe gastrointestinal symptoms  Cumulonimbus Cloud -a cloud characterized by strong vertical development in the form of mountains or huge towers topped at least partially by a smooth, flat, often fibrous anvil. Also known colloquially as a "thunderhead."
 Decibel (dB) -a logarithmic unit that expresses the magnitude of a physical quantity  Downburst -a strong downdraft resulting in an outward burst of damaging winds on or near the ground. Downburst winds can produce damage similar to a strong tornado. Although usually associated with thunderstorms, downbursts can occur with showers too weak to produce thunder.
 Electromagnetic Spectrum -the entire range of wavelengths or frequencies of electromagnetic radiation ranging from gamma rays to the longest radio waves and including visible light  Geographic information system (GIS) -a system for capturing, analyzing and presenting spatial data. Computer-based tool that is used to interpret remotely sensed data.
 Hook Echo -a radar reflectivity pattern characterized by a hook-shaped extension of a thunderstorm echo, usually in the right-rear part of the storm (relative to its direction of motion). A hook often is associated with a mesocyclone, and indicates favorable conditions for tornado development.
 Knots -a nautical unit of speed equal to the velocity at which one nautical mile is traveled in one hour. Used primarily by marine interests and in weather observations. A knot is equivalent to 1.151 statute miles per hour or 1.852 kilometers per hour.
 Land cover -the physical material at the surface of the earth  Land use -the human modification of natural environment into built environment  Land-use change -the change, over time, of land use in an area  Lyme Disease -an acute inflammatory disease that is caused by spirochete transmitted by ticks  Mesocyclone -a storm-scale region of rotation, typically around 2-6 miles in diameter and often found in the right rear flank of a supercell (or often on the eastern, or front, flank of an HP storm). The circulation of a mesocyclone covers an area much larger than the tornado that may develop within it.
 Mesonet -a regional network of observing stations (usually surface stations) designed to diagnose mesoscale weather features and their associated processes.
 Net Primary Production (NPP) -the rate that ecosystem plants are able to produce chemical energy. Basic definition is the amount of mass of carbon per unit of area per year.
 NEXRAD -NEXt-Generation Weather RADar. Technologically-advanced weather radar being deployed to replace WSR-57 and WSR-74 units. NEXRAD is a high-resolution Doppler radar with increased emphasis on automation, including use of algorithms and automated volume scans. NEXRAD units are known as WSR-88D.
 NWS -National Weather Service
 Passive Remote Sensing -detection of natural energy that is emitted or reflected by the object or area being observed  Radar -acronym for RAdio Detection And Ranging. An electronic instrument used to detect distant objects and measure their range by how they scatter or reflect radio energy. Precipitation and clouds are detected by measuring the strength of the electromagnetic signal reflected back.
 Radar Echo -a general term for the appearance, on a radar display, of the radio signal scattered or reflected from a target.
 Radial Velocity -component of motion toward or away from a given location. As "seen" by Doppler radar, it is the component of motion parallel to the radar beam. (The component of motion perpendicular to the beam cannot be seen by the radar. Therefore, strong winds blowing strictly from left to right or from right to left, relative to the radar, can not be detected.)
 Reflectivity -measure of the reflected radar signal  Seroprevalence -the frequency of individuals in a population that have a particular element in their blood serum  Severe Thunderstorm -a thunderstorm which produces tornadoes, hail 0.75 inches or more in diameter, or winds of 50 knots (58 mph) or more. Structural wind damage may imply the occurrence of a severe thunderstorm.
 Squall Line -a solid or nearly solid line or band of active thunderstorms  Storm Relative Motion -images that show the flow of the wind with the actual motion of the storm subtracted out. This motion is removed to make the view of the wind relative to the storm. In effect, what is seen is the wind's motion as if the storms were stationary.
 Straight Line Winds -generally, any wind that is not associated with rotation, used mainly to differentiate them from tornadic winds.
 Supercell -a thunderstorm with a persistent rotating updraft. Supercells are rare, but are responsible for a remarkably high percentage of severe weather events -especially tornadoes, extremely large hail and damaging straight-line winds.
 Three Body Scatter Spike -a phenomenon that occurs primarily when large hail is forming in the atmosphere. Since the hail is so large and so reflective, a significant amount of the energy of the radar beam reflects off the hail and down towards the ground. The energy then bounces off the ground and again hits the reflective hail which again scatters the energy, part of which is received a second time by the radar. So instead of the hail producing a single radar return, it can produce multiple returns along the same radial as energy is bounced off the ground and again off the hail.
 Thunderstorm -produced by a cumulonimbus cloud, it is a microscale event of relatively short duration characterized by thunder, lightning, gusty surface winds, turbulence, hail, icing, precipitation, moderate to extreme up and downdrafts, and under the most severe conditions, tornadoes.
 Tornado -a violently rotating column of air in contact with the ground and extending from the base of a thunderstorm. A condensation funnel does not need to reach to the ground for a tornado to be present; a debris cloud beneath a thunderstorm is all that is needed to confirm the presence of a tornado, even in the total absence of a condensation funnel.
 Tornado Vortex Signature (TVS) -doppler radar signature in the radial velocity field indicating intense, concentrated rotation -more so than a mesocyclone. Like the mesocyclone, specific criteria involving strength, vertical depth, and time continuity must be met in order for a signature to become a TVS. Existence of a TVS strongly increases the probability of tornado occurrence, but does not guarantee it. A TVS is not a visually observable feature.
 Weather Surveillance Radar (WSR-88D) -the newest generation of Doppler radars, the 1988 Doppler weather radar. The radar units, with help from a set of computers, show very detailed images of precipitation and other phenomena, including air motions within a storm.
Resources:
http://cdiac.ornl.gov/trends/emis/usa.htm
Glickman, T. S. (Eds.). (2000)
. Glossary of Meteorology Second Edition. Boston: American Meteorological Society. 
Procedures:
1. Passive a. Designate one person as the "runner" and the other as the "receiver." b. The "runner" must select a numbered index card from the table in the science prep room and get the associated item from the instructors. The identity of the item is not to be revealed to the "receiver." c. One physical parameter at a time, the "runner" must provide pieces of information to the "receiver." A list of potential physical parameters can be found below. You cannot tell the "receiver" what the object is, what it does, or what it is used for. d. The "receiver" must process the data and draw the item on the graph paper provided. This sequence of the "runner" providing one piece of information at a time to the "receiver" ends as soon as the "receiver" correctly draws and identifies the item. e. The "receiver" is allowed one guess each time the "runner" brings them a piece of information. 2. Active a. Switch roles. The "runner" becomes the "receiver" and vice-versa. b. The new "receiver" must select a number off the list of available numbers listed on the board and tell the new "runner" what the number is. c. The "runner" must get the corresponding numbered index card off the table in the science prep room and the associated object from an instructor. The identity of the item is not to be revealed to the "receiver." d. The "receiver" must request two pieces of information to be collected by the "runner." The request should be either i) from the list provided below or ii) approved by an instructor. e. The "receiver" must process the data and draw the item on the graph paper provided. This sequence of the "receiver" requesting data and the "runner" providing the information ends as soon as the "receiver" correctly draws and identifies the item. f.
The "receiver" is allowed one guess each time the "runner" brings them two pieces of information. 
Suggested Questions:
 What is the maximum height of the object?
 What is the maximum width of the object?
 What is the maximum length of the object?
 What is the minimum height of the object?
 What is the minimum width of the object?
 What is the minimum length of the object?
 Do the maximum width and length occur at the same height?
 What is the object's mass?
 What color is the object?
 Is the color of the object uniform?
 What is the object's texture?
 Is the texture of the object uniform?
 At a height of ____ what is the maximum width and maximum length?
 Where along the width at a height of ____ does the maximum length occur?
 Where along the length at a height of ____ does the maximum width occur?
 At a height of ___ where along the maximum width does the maximum length occur?
 At a height of ___ where along the maximum length does the maximum width occur?
 Is the object hollow or solid?
 If the object is hollow or partly hollow what is the wall thickness?
 What state of matter is the object?
Concept Development A: 1. When you were the "receiver" and trying to determine the identity of the mystery object how did you get information about it? (Give a detailed description.)
The runner gave me pieces of specific information, such as mass, length, color, etc., after going to and examining the object. In the passive portion, the "runner" decided which information to give the "receiver", whereas in the active portion, the "receiver" requested information for the "runner" to obtain and relay back. 3. When you were the "receiver" what did the information help you do?
The information helped me figure out the identity of an object I couldn't see.
4. Electromagnetic waves, similar to radio and X-ray waves, have the same job as the "runner" did in this activity. This allows us to use electromagnetic waves instead of the "runner". Describe how you could have used them to perform the passive and active tasks given in this activity.
In passive remote sensing, the receiver takes in the EM waves and uses them to gain information about an object or area. In active remote sensing, the remote sensing device sends out particular EM waves and then receives the waves that come back to gain information about an object or area.

Exploration B: Rainfall from Remnants of Tropical Storm Erin
Materials:
Each of the following is required per group:  Computer with:  Internet access  WeatherScope  Radar images  Google Earth  Calculator
Procedures:
1. Your instructor will give you 12 mesonet site options to choose from. Pick one of the locations and record the name of the mesonet site in the appropriate location in Tables 1-2 below. 2. Go to http://www.mesonet.org/sites/ 3. Scroll over the map to find the location you have selected. 4. To find the lat/long coordinates of your selected Mesonet station, click on the location on the map. 5. Record the lat/long coordinates in the appropriate location in Tables 1-2 . (You will record the two digits to the left of the decimal place and three digits to the right of the decimal place.) 6. Open the radar loop labeled tropical storm Erin-composite radar in the remote sensing folder on the desktop. 7. Right click on the colored box in the left corner and then click on the show inspector. This will bring up a reflectivity guide. 8. Find the EXACT pixel in the WeatherScope image that corresponds to the latitude and longitude of your Mesonet station. To help do this, you should zoom in on your location by using the left touch pad button. 9. Advance through the images in the loop by pressing the "Page Up" button. 10. For each image, record the reflectivity (in dBZ -decibels of reflectivity) at the location in the appropriate place in Table 1 . 11. Using the following equation, convert the decibels of reflectivity (dBZ) to the total reflectivity values and record the values in 3. View the map of the United States.
The scale for the map color is located on the left side of the display. What does the scale indicate?
The amount of carbon sequestered.
What does the color variation mean?
The amount of carbon sequestration from
What are the time units of this scale? A one year time period
A PowerPoint presentation will be provided on the formation of carbon sequestration and the model. 
Based on the information given in the presentation
How could this remotely sensed information be used?
The information could be used by aid agencies to determine locations affected by the natural disaster.
Is this an example of passive or active remote sensing? Why? This info isn't provided on the page, but I believe it is an example of passive remote sensing. The satellite senses the radiation from the Earth without sending anything out.
Rainfall and the Results:
Open each of the following three websites (1)  How could we use satellite data on global rainfall?
Compare weather patterns to historical patterns. 3. Describe how this website compares/contrasts with how you thought the weather radar works. Answers will vary. Hopefully they will say that their explanation was similar to that given on the NWS website.
What is the NWS's definition of a thunderstorm?
A local storm produced by a cumulonimbus cloud and accompanied by lightning and thunder. Procedures: 1. Passive a. Designate one person as the "runner" and the other as the "receiver." b. The "runner" must select a numbered index card from the table in the science prep room and get the associated item from the instructors. The identity of the item is not to be revealed to the "receiver." c. One physical parameter at a time, the "runner" must provide pieces of information to the "receiver." A list of potential physical parameters can be found below. You cannot tell the "receiver" what the object is, what it does, or what it is used for. d. The "receiver" must process the data and draw the item on the graph paper provided. This sequence of the "runner" providing one piece of information at a time to the "receiver" ends as soon as the "receiver" correctly draws and identifies the item. e. The "receiver" is allowed one guess each time the "runner" brings them a piece of information.
2. Active a. Switch roles. The "runner" becomes the "receiver" and vice-versa. b. The new "receiver" must select a number off the list of available numbers listed on the board and tell the new "runner" what the number is. c. The "runner" must get the corresponding numbered index card off the table in the science prep room and the associated object from an instructor. The identity of the item is not to be revealed to the "receiver." d. The "receiver" must request two pieces of information to be collected by the "runner." The request should be either i) from the list provided below or ii) approved by an instructor. e. The "receiver" must process the data and draw the item on the graph paper provided. This sequence of the "receiver" requesting data and the "runner" providing the information ends as soon as the "receiver" correctly draws and identifies the item. f.
The "receiver" is allowed one guess each time the "runner" brings them two pieces of information.
Suggested Questions:  What is the maximum height of the object?
Concept Development A:
1. When you were the "receiver" and trying to determine the identity of the mystery object how did you get information about it? (Give a detailed description.)
2. When you were the "receiver" what did you do with the information about the object?
3. When you were the "receiver" what did the information help you do?
Example Calculation:
An image shows 65 dBZ at my location at a given time.
Total Reflectivity = 10 (decibels of reflectivity / 10) = 10 (65 / 10) = 10 (6.5) = 3162280
Rainfall Rate (mm/hr) = (Total Reflectivity / 200) ( 
